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(57) Abstract: A receptor protein specifically recognizing a bacterial DNA having an unmethylated CpG sequence; a gene DNA 
encoding the same; and model animals useful in studying immune responses of immunocytes to bacterial infectious diseases. A 
DNA encoding a receptor protein specifically recognizing a bacterial DNA having an unmethylated CpG sequence is screened by 
the BLAST search method. Next, a number of EST clones highly analogous to various TLRs are screened. By using these clones 
as probes, a full-length cDNA is isolated from a mouse macrophage cDNA library. After analysing the base sequence of the cDNA 
and confirming that it is TLR9 having conserved domains such as LRR and TIR domains, a knockout mouse is constructed. Thus it 
is confirmed that TLR9 is a receptor protein of an oligonucleoude containing the unmethylated CpG sequence of a bacterial DNA. 
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m m m 

«ifDNAft#JlWICBIIir*«##^>/t^K 

5 &mttm 
tits. 

10 Mftffi 

h-JP (To 1 1) l^f tt, ->a £5?a £nx0E3££*©#l!6tti 
(Cell 52, 269-279, 1988, Annu. Rev. Cell Dev. Biol. 12, 393-416, 
1996), XttJ&ltK&K fc&te&9r%&Z.t1fito£tl 
Tv*5 (Cell 86, 973-983, 1996) B M^To 1 1 HBUfeftSStC n 

15 <f$/>y y^'J h (LRR) $#-T§ I MEM®^§#:-Tr^ 0, 21 
©MUfi^te, *?LiH >*~P<*>- 1 (IL-1R) 
©iSffliaSl^^^tffil^tt^iiSViJltdt^^^t^oTVi 5 (Nature 351, 
355-356, 1991, Annu. Rev. Cell Dev. Biol. 12, 393-416, 1996, J. Leukoc. 
Biol. 63, 650-657, 1998) . 

20 iff*fk To 1 1 (TLR) t»?«tl5To 1 10Pg|L^0* 

teuififimfezn* tlr2^tlr 4S;t'iftst*i:6^o77S »J 

-^i^^tlTl^ (Nature 388, 394-397, 1997, Proc. Natl. Acad. Sci. 
USA 95, 588-593, 1998, Blood 91, 4020-4027, 1998, Gene 231, 59-65, 
1999) c e0TLR7 7$'J-it ±|B I L - 1 R t mU fc 7 ^ 7^ - 
25 ^>/^R?S5MyD8 8^b, I L — 1 R^p+t— If ( I RA 
K) fcUiUW-hU TRAF6^SMb, TS©NF-/cBJfttt 
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fcirZHtifitobtlTteZ (J. Exp. Med. 187, 2097-2101, 1998, Mol. 
Cell 2, 253-258, 1998, Immunity 11, 115-122, 1999) . Sfc, Hf¥L^£ 

BNfcg&tt ( P R R : pattern recognition receptor) tl/T, ft^lftfo 
5 MiiCSt5-pTl^t%#^.enTt^ (Cell 91, 295-298, 1997) o 
±|BPRRfc«kDR*3n*#i»fr&£# : ?rt*-> (PAMP : 
pathogen-associated molecular pattern) O — 

R©^J^^T?*«U#^» (LPS) T&^T (Cell 91, 295-298, 1997), 
L P S#fc£tttefcW»l'T1&£ifll&fcTNF a, IL-lRtf 
10 i l - 6 «g©£®&£ttlM h*-f >ft^££it& H t(Adv. Immunol. 
28, 293-450, 1979, Annu. Rev. Immunol. 13, 437-457, 1995) *, LP 
S^-n^W^K (LBP : LPS-binding protein) \Z «fc D $ tl/t L 
P S*S«jaS®±©CD 1 4!l§ltt$tl5ut^»^Tir^ 
(Science 249, 1431-1433, 1990, Annu. Rev. Immunol. 13, 437-457, 
15 1995)o ftmWmZte, TLR4©y y £7tf h^Xftft^U TL 
R 4 7 y^7!>hfX#±B^5AlllttI©^I<0±«^**LPS 
C £ (J. Immunol. 162, 3749-3752, 1999 ) *> TL 
R 2 / 7^7^ h^XftML, TLR2;^7f h^f^O^ 

20 >K#T&£Jfttt#4£TT3 (Immunity, 11, 443-451, 1999 ) ft 

«, IIDNA (;^f'J7**DNA) ^MbC p G6B8I 

t (Trends Microbiol. 4, 73-76, 1996, Trends Microbiol. 6, 496-500, 
25 1998)*. IL-1 2R[>'IFNrOS[!ill^i2^tl^TAJW1-l| 
BQ(T h 1 )«m«J&£ftjMT& H t(EMBO J. 18, 6973-6982, 1999. 
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J. Immunol. 161, 3042-3049, 1998, Proc. Natl. Acad. Sci. USA 96, 
9305-9310, 1999)^6, C p GE^J ZiStS* U 3? £ W*^ F te, 

LT<D&m Pjfltt^ Pi£ftTV>£ (Adv. Immunol. 73, 329-368, 1999, 
5 Curr. Opin. Immunol. 12, 35-43, 2000, Immunity 11, 123-129, 1999). 

§ # ,^ <d ft =?■ v ^ ;i/ x © «tt « & £ d m $ nx v> & ^, *m m omm 

15 W>/^STLR9t, ^n^n-Ht^DNA^ M'lffc^ 

fgl£KPfc^TV>3 ttSTL R7 t 5 U-tt, S^E^T^ 6 

20 5©^>n- (TLR1-6) ^&*£ftT43 9 (Nature 388, 394-397, 
1997, Proc. Natl. Acad. Sci. USA, 95, 588-593, 1998, Gene 231, 59-65, 
1999), T L R 7 RZfT L R 8 (Dffitcfc 2O0^>A-# GenBank Kg 
0^tlTVi^)(S©#^AF 2 4 0 4 6 7 Rtf A F 2 4 6 9 7 1). Jfc, 
TL R 9 KoV>Tfc5t£«c DN A#jt,V>tn£n GenBank iZ&mZft 
25 T^SdtSf AF 2 4 5 7 0 4)Ai, ^<Dm^\Z-D^X\t^\ £> tlX ^ 
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iit5TLR775'J-®^>MW>/^SS3-Ht5D 
NAS, BLASTS- fiaDXi"J-->^b, KfcR^^nTVi 
S«TLR tWV5ffifl5ltt*Wf ©~>-#X>7. • ^ (E S T) 

5 ^/D->$x^'J-^>^t. unseated? > h£7a-:7 

i;LT,7^7' , ?i'D7 7-i 5 cDNA7'f^7 , J — * 
WTS cDNA^«b^H^ffl^tt h cDNAfellLfc.^l:, 
£tl£> c DNA<DM.mmm*m$T V, 3KDTLR775U-^LRRR 
tfT I RiMft^OWfSW^ftTSTLR 9 £ i: £«Lfc„ 

10 ^Ct,^©TLR9;y^7^ bT^X^fiSUTL R 9^i£ffl®DN 

15 T&fr-£*fgBBte, 2M5P;WhC p GIB^WrsMDN A£#M 

m 1 Et©DNA(a)EW#*2fcS3n575/tE5!l*6a:5^> 
20 /X^H(b)EW#*2 fc**n*75yKEWfc*VJT, l*b<te$c 

fro2M^;WfcC p GEyJfcWTSttlttDNAfcttLTKJfcttS^T 5 

*»E^afe«K2:n&©EWc!)-**&tt^»*^trc:fc*4#ftt-r* 
25 ff*>IUfB*ctf)DNA (It** 3) ^> 3 Kttfcfcfc? 



4 



WO 02/06482 PCT/JPOl/04731 



t-rzm&m 1 i3«&<z)dn a (»^4) ftt^jntc p Gmm* 

GtZMMDN A&W mmzWM-t*^®-? >A*S^\ ^TO(a) 
^(bJC^Wti'ST^^^&titt^ra 1 fBfODNA 
(a)@E?iJ#^4 t^£ft5 7 5 y®>g2?Jfr£&S*>A£ff(b)@E?>J# 

n s © ib^j (d -m % tc \t±m * % ts z. t & #m t -r % m^m i mm <d d 

10 NA (9f5fcIM6) ^> »j£Ji6fe«©ite^ Mt^DNAtX h U 
>yi>h &£#TT A-f *W XT 5 H £ t T^«*3S 1 IS 
ICDNA (W^3g7) tWT^. 

£fc#^0Jm, #y^;wbc p Gffiiij&ft^iiDNAS^^i: 

9) ^, @B^J#-^ 2 ti$tl57S y^ME^Jfc&^T, 1SL<«$C® 
©7>/i^, fi^^ b < tt#*P $ tl X 5 /ti^^&ifeSJli 
£#m£T&»#JS8feiicD*>A£K (»*|10) @B^J##4 

i:i^ns7s ym@B?ijfre>&3 ztzmwit tst^ 8 ib«©^> 
20 nzn rnxmi d ^, 4ii^$ns7$;ti2?ijt:fe^T, 
i ^b < ttMors lit i< tetttra^tifcra ygggE 

?iJ^e»^§c:^^#iS[<hT^tt*)I8E«©^>A^S (»2£JSl 2) 

»*J18 ~ i 2 ©^i 2 n^i5«©^>A^s«t> 
(tf^Jii 3) »^<«8~i 2 ©v>-rn^iB«t®* >rt>;m.£® m 
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mtf%k&&±T-x.Mhrczt*®mt?%>#t vm® m&m 1 8) 

10 ^M^WbC p GgB^J*#TS^WDN AfcStLT^FEJ&teT&S 21 fc 

1 8B«©#t hftftl (it^JS 1 9) -I 3 , S#@S) 

o^thii (M20) fcHn. 

fclHftfc, »3fc]l 1 ~ 7 CD^-rn*>IB*©DNA&#A'rS - 
£T£ifM^;MtC p GiB5>I*^r , r*«l*DNAfc*f L"TK«tt*Wf 
*^>/t^**»i»r5»IJft©tlttaFas (ffi#St2 1) »^J12 1 
ftWt<D#*9-JHbC P GiB^I*Wrs««rDNAS^ftWfcB«t-*S 

ts^/f^cp Gmm^^-t^mmDN A*#&wtcsifc"rs£& 
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2 3) #^f;MtCpGffi|iJ$ft§ilDNA^i|SfifI(:iIt 

MCp GBW.ftW"r*MttDNAStfftttfcB«r*3##* 

*^fMCp GE*J£#T**B»DNA£#il«K:Bflft-r5g& 

10 &i£#b, h»«^&#6n*^^n77-^XttJ»j»IB»©T 
LR 9ffitt^I^ • MT5rt§^tt5*^fMbCp GE8I* 
WTSiSfflWDN A*#S»K:!B®-r*S^fr^>/t^»<iD7^-^ hX 

'?')XTfe5Ct£Mtt5i*«2 4X14 2 5 IS ft © JV 

£fc#fgHjm, g&$£ 23-2 6 ©tri-f na>ffii&02M^;Mbc p g 
20 x hx«7>^zf-x h©x? u-->^tsfefc<fct)#sn«*^5 ; ;p 

ttC p Gffi>«£#"rs«ttDNA£#SWfcBmr53&#* >/^5t 
hX«7>^3f-X h (IH3&3S2 7) #>fHCpG 

E?j£wr*»i»DNA£#£»K:BittT*3&#*>/^ st©£»x 

B^O-gl!SfM^ttTtft5EiM («^2 8) ft 
25 5R^2 7|B^©7=f^X hXS7>^^Z7, h^W^tLTttt 

(f»*JS2 9) fctt+OlM^MtCpGEaiSW-r 
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«3fE*c0DN A&£ttEift*!r«£'rs#*? i ;HtC p Gfi^JStt 
3 0) IzMtZo 

io e^aHS^t-HTfafes. 

12 1{i, #5893 ©TLR 9 J y9?*J bV?X©1*lf >?Uy hft 

13 8tt. / v 2 TV V ^ £ * © IMMW JS fc * W"5 

15 140(1 *56W©TLR9/y^T^h-7^^t»4ffl^9X07 

5 yj8E5!l©JfcRfS*&^1"ei"C&S. 

^5 0«, *^BJ©TLR 9 J ^7 t )^7')XM^^^X^C 
£tt£CpG ODN, PGNXttLPSitia^TNFa, IL- 

6 X\t I L 1 2 ©^^*©^^^^-rHTa5§o 

20 ^lOTLR 9 / y*7£ hT^^RWilT^XiC 

&tt£C p G ODNXIiL P S»#fc<fc5fWfii«a[««0»***T 

%i Htt. #3e93©TL R 9 7 v V7t> h?^XRtff4l7fX(; 
£tt£C p G ODNXBLPSSSitiSIL-l 2©14i®^ 

25 
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&tt£CpG ODNXttLPSl#lli5CD40, CD80, CD 
8 6RtfMHC^77 II <D%mm<Dfa%;$:K?m~1:&Z>o 

£tt£CpG ODNXttLPSRilliSNF - (cBOfittft©IS* 
5 ^itlt^5, 

II 00ft #Si§J3©TLR 9 y yt77V h7-)^Rtff4l7^7 
fcfctt* C p G ODNXIiLP Sg|#»C«fcS J NK©iSttfc©l&*& 

mi lHtt, #389!©TL R 9 / y 777 h-?v zRumtkm-??* 

10 fcfctt*CpG ODNXfcLP SISfcKlJ;* I RAK©JStefl5®*S* 

*f8Wfc45Jt**^^;HlSC p G@25!l?;f t5iiDNAilTtt> 

U ^x^* v7 7 H (ODN) lOA^f'J 7Hft*t§DNA 

T*ttfc££©<i:'3fct>©T?'b«k< , lt'JJ/7-3'J, 7l/7~>x^« 

20 u7a, ±^^t - 7U2 *i--mmw> tyjt- 

ni/i/i, u-;^^ • 5*77, ^i^^d^*- ^>^'jx, 

4 unytiz • 7 71/77, n U 7 x U 7 A • i?7f'J7, 
^^7 • nxU 7#> Xhl'T'hriyJb*- n^-^E - 7& £©A 
7x U 7ft*0DNA^^WI:^tf5 
25 JfejfcSIM^JMbC p Gfi?lJ&tt5»iDNA*|$ft65ll:Bit5 
§t#^>/^»tlTtt, IM^WtC p G@3^J^ft5ifDNA 
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$#s«(iiit§ £ t #t # a * >a * * n # ihik £ *is *> 
>a°^s^, c:ne©ia^^^ wt^s^A^WK^tf § £ 

10 ^^©IM^MbC p GE^J5tt§ilDN A^MlftK 

15 ^iJ^e»^D> frO±f22M^Mt;C p Gia^J^ttSilDN A?:#I 

NAtT. h U >5?i>fft*frTW 7U ^Xb, fr-0±fB#p<^ 
;WbC p Gfi^J&ft^ilD N A&WSWfcKSftt' § £ * 

20 «A«7^Xi*©TLR9lCfit>Ttt , 7!)XRAW2 6 

4. 7cDNA7^7'J-^129/SvJ ^^Xifif^-f^^ U 

ftte Vi, I* 7n - 7 fc A< 7 U y-f XT * D N A fcJUHIf 3 C t fc <k 0 , 
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5 if-'>3 >v RlXl X S S C, 0. 1 %(D S D S £^t?lliMK £3 4 
3>,R#0. 1XSSC, 0. 1 %OSD S ££&8«MK:<fc* 6 5 <C 

£©<£ 5 £*>©!?*> T )VtlV7 *7s7 t &ifc<D 

Fell HRP, GF PU£*M;fa&l\zmW S Z\ttfT°%. £fc*m 
m\Z.&tfZ>^7?- Pftft LTtt, Myc^. His^, FLAG 

20 gs inztKD'&jk&bnT^z^-j?- v$ y?t^wm\zm* 

ifiH c* > Ni-NTAtHi s * ifOSfttt * fijffl L tz C p 

GiB2?>j*wrsiai®DNA&i#MWK:s»'rss*#^ y^zmvmn 
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^HOifM^MtC p GE?J^ttSiiDNA^1tIWi:iit 

ftC p Gi|iJ$ft5iiDNA$tS6?liIilt§^#^W^» 
§ ftjg £ L TJB Vi Tfcft fc «t D f^RT § H t # -5 © + T % ^ 

io >n?m\zmm$)\z%i&~Tz>inmz. m%.\** tlr9© 

2M^;wbc p Gswfe#r*iBirDNAs»ft»fc:BiR'r*s*# 

15 KttthP^) H»^«CpGE?iJ£ft5iiDNA§#I 

ttSStttSfefce-f* /W^J F — T«c (Nature 256, 495-497, 1975), 
20 h S B«/W 7* U F~^& (Immunology Today 4, 72, 

1983) RCKEBV-A-f^U F-T& (MONOCLONAL ANTIBODIES 
AND CANCER THERAPY, pp. 77-96, Alan R.Liss, Inc., 1985) 

«!TDNASWftWfcB«'r<6S##^ W^IiH, t£*i£*0 
25 TL R 9 &M\zmtfT^ V X&$z<DT L R 9 fc**LT#&«K:*&£*rS 

1 2 



WO 02/06482 



PCT/JP01/04731 



±l2iamTLR 9 =E J V D -j-)l$rifate. tfCmTLR 9*/ 2u-j- 

MtbTte, XM/^h?^ v>^^->-U >^tf>ta£#il£^frR 
PM I 1 6 4 0X&MEM^©MJ§*ig%£#|7K-r5 
10 iamTLR 9^E7 ^ P -^;i/in;#:g£/W 7 U F-^fcJU #J;U£, T 
^Xf^eH^tlfcft^^ >/^lTLR9*ffl^TBALB/c7 
^X^Mt, &;g$ftfc^*©I$IiM£^;*N S - 1 ffljft (A 
TCC TIB-18) <h£> #&fc«J; 

/^->Cct^^'J-r>^tl,ii:(:j:0« iamTLR 9^7 ^ a 

4,946,778 5 d i^T # 

25 c p Gmm&mtzMWvNA&ftg&itBWi-r z>g®&?> rtznz 
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-TfO# U h* ^ ^ t fetf 5. #*?-)V4kC p GIB 

#M5r;Wfcc p GE3fl**T*illilBDNA£WJi«lcB*l'r*S 

5 *fc±IBS[mTLR Q^/^P-^JPSifr^Oitftt* fH^ttf, FI 
TC V-fe-f W V 5/7*- b) Xttfb^^^VD-^SW 

y5/7*-h«©«3tftR^>, 125 I* 35 SXtt 3 Hl07^t 

^ h^^-ifx«y^ ni'j h u l try 

10 ->S3t^>/^I (GFP) *©B3ie$&3te* £1* 
fcaU^^ W^RSffl^SCtfcioT, ±f32M^;WtC p GI3?»J£ 

5Cfc*»Tt5. £fc&^l$$!l£#&£L-T«, RIAft, EL IS 

a&, mft#t#j£, y^-^^, x#yhfe. 

t£2>m£ffl]folzM?Z>o frfrZfttT-fritCv GS2W*W-r*«HlDN i 

A$^^wfcEi^T5^^#:^>A°yK^3- sat €^©11 £ an us 

20 ^©#A», Davis 6 (BASIC METHODS IN MOLECULAR BIOLOGY, 
1986) Rtf Sambrook 6 (MOLECULAR CLONING: A LABORATORY 
MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y., 1989) fc 2 ©3K ©*JpWfc**£*?-3.7 JVfc 
fE»£tt3#ri;> U >m^JV^yA h 7>X7i^-> a >> D 

(transvection), V-f ^ O -f >^x^'>3 y> ^^^yttflsSS^ h7> 
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"r^ytf (scrape loading), #^L# A (ballistic introduction), HS^^ld 
ck Dfr5 £ fit, 1f£iM£ lT(t *J|§K, xhu-f 

X^F^T7S f 9^©M&M^>, LM, CHOfflS§« COSM, 
H e L a MM, C 1 2 7 MIS, BALB/c 3T 3 MM (yh FpM 
V ¥ 7 7 - if ^ 5F 5 5> > ^ ^ - if & £ & ^ i* V fc $t m W £ ^ tf ) , B H K 
2 1M, HEK 2 9 3&B0&, Bowes 7 ^ 7 - TiSfflllS, 5|3«M^ 

a & # g w fc m wl t & g m # 7 > / \° 7 k £ ?g £ m m f*j t* m m s £ £ t 

Rtf^;i/7t;:**T3fgM, MAH ll^T,^**^ 
15 SV4 0 ©cfc-5^/t^A*^-r;i/x, ^^T^-f ;P7, 

e&&©^77-, /t^f'j ^-7 h7>7,#y>fi*Rt;i 

J; 5 & 7^7=- Ft/\^f'Jt7 7-^olgW^il:ft*t-5feo$ 

F. Pietri-Rouxel (Eur. J. Biochem., 247, 1174-1179, 1997) S> (Djjfeti 
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l/^5 : >^n?h^77^-^ti6fc / A^0*S 1 $?£L<te> ffi&ft 

20 ^wr^iBMDNA&#MW{c^m-r?>^^#^ wt^is^iti^ 
T&#t hrnrnz^^, ^m^^^c p GE^j^wr^iifflMDN 

#:±T^ML,fc^fc: M&$f£te, ^&#:±©#M ^Mfc C p GgH^J^W 
T^ifflMDNA^#SW^^It1-?>S^#^>A^K§n- FT^jtfe 
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?• sauna* aiSKttS8t©E«tt*sfiTLTt»5^ 

< tt^fO^t^iT L T H 5 # , $ S Vi « ft &£:t>nT V> S V £ 7. , 

15 tfS Ct^Tt, ft#WK:tt, TLR 9 / y 2 7 t> h7>)7§©TLR 
*^fMCp GSWfttt5IlDNAS»SMfcB«llt5S 

© £ m & m m tc a? 5 c t \z <fc o t i@ w v * ; n? ie % & it & m m & -r 
5 z.twv$z>z\tfrt>, s4So#tni, ffcfr-s^^JMbc 

pG|25iJ^ft§aiDNA^tS65Hiit5^#:^>/^«^n 

25 mom®, z z\ztemm<Dm®z. mzteTm\ztzm?z*mji<Dx? 
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tz&fc?®t%w&&ft±^k&y>teM% 1 %'?z>#t Mb*©fi*B# 

TL R 9 ^O^^fMCp Gffi^I^WTSim®DNA$# 

10 75U-J&>5P CR #©#&££ D#&nfcflte^»ffrSffl^T, 

±E2M3 1 ;MtC p GEWft^TSlfflirDNASWftWCBifcTSSe 

StifclM^WtiC p GEW**T*«*rDNAft»*WteB»-r*S 

15 ^P->U> DNA->-y>^>^l:J;D^t5 1 £0^O->©# 
^fMCp GE?fl*tfT*M*DNAfcttftWfcBirr*g##*> 
K-TSflte^ ©±£BXRi— &*pMC 1 ^fltteM-fe y 
h^fctttfeU 3 ' **«fcJ?7fU 7 h^'»A77 > h (DT 
-A) Jte^^te^^^X^-f if (HSV-t 

20 k) jte^^Oite^Sr^AT^-ii^ct-pT, ^-^yh^^-fc 

ffVi, ©ffil^ «!&&*.#© *J&>5, G4 1 8^^>y^ n t*7 (GA 
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op d — > ©ejus* ic-?^ ? d-t >^x^->3>l, 

tS^tlcioT, *3B9l0#;i3 1 ;WfeC p GE?»J*^r1-*»IilDNA 

$&, #*^;WtCpGB#l&W*f S*B»DNA£#&W 
> ^ 2 M / y ? 7 V h?^ XMgl/THS^i:5 
10 ^Sflllg-rs^St ITS, ±IBO^felc«t D#6tlfc'7!>^ 

^fiRNA^ILTy-tf^Dy hS^CiD^&D, £fc£© 

fcmzntcT LR 9 J v 9 TV h?>)7^^;HtCp GBB 
^J^tt^iiDNAlIf LT^ttT^^^ttt, 0!IAfcf, CpG 
15 ODN*TLR9;^7!?h7^(D7^D7r-^ 

ifflflS IC^ltSTNF - a, IL-6, IL-12, IFN-Tl0i4 

mmBMm<Dmmfo& j p, MBWiET0CD4o, cos 

0, CD86, MHC^7^ II ^©£t#©58SS^ NF-kB, J N 
20 K. I R AK^OTL R 9 © ^7";i/£Mi& K £ 3 #^©«14fb £ 
E OWtgTS £ t^T^S. fit, *^BJ©TLR9 

;yi'7!7h7D^I4, 2M^;HbC p Gl?fJ^ft§IfDNAfO 

25 #*^;WbC p GE*J£#?'*»ttDNA&#ft«K:Rfl||'rSgg# 
^>A^f©h7>Xyi->^7')Xli, TLR 9^©2M^;MbC 
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-Ft§cDNAC5 1 +>j3-7^5 : >^')X-a-07^7^>h, 
SV40l©^D ; E-^- RTSy^y h 0 -ifu tf>, SV40i© 

H <t £ J; 0 3 h 7 >X x~ y * ~? V X £fiJS3T& - t ifi~Z % % . 
10 ASrtttBL, iAUfc#^fJHtCpGSa?J^tt5ifDNA§#S 

15 KaftTSS&tt* >A^I$3"Ft5DNA©i^*§^S-^^i 
V^S t> ifM^WbC p GE^J^tt5liDNA$#l«i:iit§ 

temm&mn-tz z. trims, *mw\z&vz> zin^mm^mn^^ 

tlxtt iM^Wtc pGPJW SiBiiSlDNA*#S«tK»-r 

±|B*58M©DNACD^a5»SVitt-a5* h7>X7i?->3>l 
HiDfXl, #/fMCp Gfi*J&3"t5»lttDNA&#MWfcB 
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CBitSS^^fSSa-KtSDNA, ^M^JUfcC p GE 
W**f*IBIirDNAft#J|«IfcBlfc*r*S«#^>A^Ri:T-*- 

GE^*#i"*«iirDNA*w*Wfc»« , r*s#*^>A^KK:*f , r 

#^JHbCp GE*]£W*rsamDNA£#&WfcBirf s 
*^MCp GEft£*?*tBttDNA&ttAM£Birr*$«tt£' 

GBWft*1-*«»DNAft»ftttlcBlfc-r*S*#^>/ , «^iR*»a 

f*lffljfi**ffl^* *5g^©#^^;wkc p ge*J£#ts»ied 

15 NAfcJftSWfcBSfc-f >/^I©7i-X hX«T>^rf- 

20 jte^s^c^^TBijfpfflswi^sjxttiasaii^, tlr9 

±IHTL R 9ffittt», 2M^;MbC p GE#l&W-r**ll«DNA£ 
•25 gtttlfcLTW:, TNF-a, IL-6, IL-12, IFN-rlO 
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fcj«jrr**tt*, mmmm\z^xcD4o, cdso, cdsg, 
mhc^x iim<D&im*%n?z>m^* NF-kB, jnk, IR 

jfttUtt, «[*«K©#ttT, ^077-^ *«»*Xtt*tt 
«ft«:2©ft««Jfi, *^fHCpGIJIIft*t6iiDNAS»* 

5lfi«©*^^ftCp GEW*Wr*iWI*DNAlC»bTR*tt* 
tf§^>/^i^^ittl^iH§^>k'^^^* b ^ TLR 9 
iSttfcHfc • ^fHCpGfi 

GB?iJ*WTSiWlflDNA*«fS«)K:Bil'r5S«#^>^^SS3- 

T?*s©T?ff*uv»- aTfcwfiM^MbcpGEHs 
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#*?)Vfcc p GE?aswrs«BirDNAic»-rsRjKtt©«i 

MbC p GE?iJSWr*«I*DNAt0#«ET, #*3\>WbC p GE^J 

C p Gffi^J&W1-^ISl^DNAtMbTSiiStt^Wr§^>A 0 ^K&3l 

yXttftMSSS^^fJMbCp GE*iJ£WT&iiiffl«DNA©#ftTT 
U |7^D77-i?gb< MEMtf>7 £ 0 7 7-yftttX « 
25 JMKIBIl&£&®a££2H£ • IMBf* *^fMCp Gfi5!IS 
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t £ p 7 7 - b < \$mMMM(D~? & a 7 7 -s?SttX»»K«IJI6iS 

n£V?P7 7— 7^b< ttllil»©^f077-?SttX14*Ii 

h»t/£«Kc}; D^£-fr> h»«fc*W-**7^ o 7 7 

C p GE^Jfc^TSiWi^NAfcttLTSJfcttfcWrS* 

25 pG ODN ( T C C — A T G — A C G — T T C — C T G — A T G — C 
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*ftwicBiifcf*a##^>/ , «^sr*3-H'r*DNAEWft, #$ei8 
©#*^;wtc p GEPJ**r*ini*DNA&ttAtiicigit?-s£## 

tec p G@e^J£WT3MDNA£#SftfcMT3g^&* >/\°#St 

#^fMCp GE^&%TS«llDNA£#A»K:f§flrrsg§#* 
>/^S§3-Ht5DNA0^IIOiHlft £40 

io #*DNAi^^^T?a^a*rc:tfcj;r)fT5^t30«-e€r, 2M^;Hfcc 

p GE*»J£Wr SifDN AS«fI(IS)l:Bit5S$ft^ >/\°#»©jI 

ft<, ^^-5^#<£^ffl*r<5«'&> P CR$fc«fc DJIHBLfcfc©£m* 
S^tfeTt^. fit, &gE*J©fcfc*#AgAfct» IE3?ft*fc^ 
S£Jfc«Lfc£#©Jf e^fc©lMX©IEfcfcJ; D4fcffiT#» &tz&% 

®&m\tmmDKA*mm#* : ?)V4tcv GEanfc*-rsiin»DNA* 

E5»J**-rSiBBSDNA*«rAWK:aa-r-5S*fr^>/ , «^H*ii- H 
T5it£^©^M£&aiT3 ^tt, #*^;Wtc p Gffi^iJ&ttsi 
BDNAfcftAWKKirr-Sggtt* >A**»©f£fliXtt3B3!£§liiT 

*56Mtt*fc, IM^WbC p GEJ!lttt5ilDNA§#SWI: 
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p GB9!i** , r««i«rDNA*i»jiWteBifc , r«a*#^>A^ft*3 

10 -KtSDNA (cDNA) X»RNA (cRNA) ©7>ft>Xl 

^i^yD-^R^/XIMfO^^fMC p GIE?iJ£WT3iB® 
DNA£#£WfcB§ftTS3£#*>^#Hfc#JI«fcte£T*ft#^ 

Ht3^ff*l/Vi. cnSCilllS/l^fc. ft^fe^ (Dev. Biol. 

170, 207-222, 1995, J. Neurobiol. 29, 1-17, 1996) ^ In situ /W t/ 
lj^^if— V 3 >j£ (J. Neurobiol. 29, 1-17, 1996) ^\ in situ PCR 

^mmommm.^ tvm. tlr ^©^M^Mbc p Gmm* 

*-r*«l*DNA«#ft«llcBHT*S##^>^^R©^»X»4*© 
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^mfcTfemz&^xmmtfcz c p G^^-yo^mz^^m^mo) 
5 mmmzmmt ynzn^n- ftsdnasb^^&s « 

^S.^/X«#in{CMjiT?)^^CD^^=lr^ h £ Utt, TLR 9 ^3 

LR 9 ^a-HtSDNAtMtClP^fMbCp G 15 ?0 £ W T 3 ifcffl 
HDNA^#M^(C^^1-§g^fr^>A^K$3 - h*T5DNAi0 
10 igXE^J£J±t£1-5;i<hK:J;?K # ^ :F;Mfc C p GIS^J ^tt 3 ilD 

n a & # s m \z m m t % g m & ? > a° ? it £ n - h *r & d n a m m <d x 

MTiz, nffiM*mtfTz\om®*-g.\zM ; #ift\zmwTz>t)K z\<o% 
15 w<D&ffim®.®izz\nt>nmm\z& o i«$n§t)©t?^^. 

UMl (TLR9«^D-r>^) 

k hTLR4©DNAlB^J1f#^ffl^T, GenBank £iJ--^L£:^ 
JJL ft^tt^tbi?)Ti|lW>)XEST (1SS^AA 2 7 3 7 3 1; 

£jl^ffiLfc„ E S T OP C R ii *I iM £ :/ □ - :/ 

20 tl/T, , 7 , )XRAW2 6 4. 7 c DNA7< ^7 'J-§7^ 'J--> 
^Utc£&TL R 9^-y>»J-x-<>^7 Ix-A^^rtJ@a^J#^3 
{C^^n^^^:^© c DNAi7D->5ilLfc. c07")XTL R 9 
©DNAiB3?tJ1t^^ffiViT GenBank ^ it — ^ U . ^ffiitt^tt^ 

t h^v ASE^J^m^ffiUfco :©k fyy au^ks^t, cdn 

25 AS£££*i'iiU U 9 3 7 M (J. Immunol. 163, 5039-5048, 1999) 
£>, I2^J#^ 1 fC^£n3&SgB*>J£WT55S£:l©fc: h T L R 9 <D c 
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nmm2 (tlr9 j vtrv h-wzvftn) 

129/SvJ WZfefc??^ 7? U- Ub7^y->ai) ^ 
BTLR 9 ^rV ADN A^m§ib, pBluescript II SK(+)^ £ ^ - (X h 

5 ypp-y&m) *tv7?u->v. mmmm^y v >wdna 

ffi^iJ*S{C=b D#^bfco ^-y^f^^^^ LRR (D-T 
~>>Uy^Ut?-h) «CD-gG#£3- FT3 1 . Okb077^^ 
>b&, *#T-f z/ynmiAfcTli-ty V ( P MCl-ueo;^h7^y- 

10 if (HS V-TK) ^r^A-r^iHttCct O^^Lfc (M 1) = 

J3& (E S *fflS&) h-tfU-isayL. G4 1 8 R ~> £ O t? 

7 fcJgirL 'I4£^T2 9 2i©^n->$I^b, P C R SlRtftflf > 7 

15 fflMTLR 9*tAEit^£^LTV^c 3i©gWE S 2 D-> 
C 5 7 BL/6T^X<DKM4MCT^n--f >5?x£ 5/a 
*7*?VX*ftMLt£o I©«0^r/7V^X^C5 7BL/6ilVr7 

F 1 T^X^-f ^^-^D^tSutH^oT^tfe^T^X (TL 
20 R9/y£7£h , 7£X:TLR9- / -) (0 2). tf^J* 

ctDffofc. *^HjOTLR 9 / y #7£ hV7X (TLR9"'-) « 
25 SasS&jfc^fc. 
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T5fc*, m*km~?<yz (+/ + ) r#tl r gy-^j^h^^x (- 

/-) ©MM^ttffiLfc^RNA (lOjug) £ft»lH;:^tt 
HD>ilC^lT, [ 32 P] T®UfcTLR9©C-«77^^ 
> h^b< «N-*^7^^^ > K X&)3-7^5P> (j3-ac t i 
5 n) cDNA$ffl^t;-1f>7n7 h##r£frofc (03), 

utlf.©^?., T L R 9mRNA©N-*S77i^^ >h«TLR 

9 / v z?^ h^vzQmmmMfrzfofe&ztiufr^rzo s&, c- 

ftfcMMcDmRNA£JB^TRT-P CR&£fr^> #£>ti;t£/£ 
o jte'f tf<S£nT& K) > £©n e o0jfAt:i:oT,TLR9ON-* 
15 9? >A£ g^lgilLft^il t^fr^fc (04). T L R 9 y y 

«#I3 (IE?^n77-y©II) 
^^^■7^7. (w i ld-type) S^TLR 9/y£7£hT# 
20 X (TLR9-/-) (D^-n^ncDjKKl^KC 4 %©5^^^U 

(DIFCOttSg) ^2mlf9ttAl„ 3 0tH#?^X®Ifirt^ 

^mmmtamm^^mb. ^n^oMj 1 o %©«7->ji&ff turn (g i 

BCOttS) ^^llPLfcRPM 1 1 6 4 0 %M (GIB COti) 4>T 
3 7 < CtT2P#P B ^#b, ft^CD/N^XHM (Hank's buffered salt 
25 solution: HB S S ; G I BCOftS) Ti^T Z> Z. t \Z i K> #tf*i£ffl 
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mMM4 XT L R 9 / y £7? JHbCp GIS^^T 

3ij$KDNA{C;ttT3JS£'!4) 
ftifi, CpG ODN (oligodeoxynucleotide) ©J&^tt&> TLR 

V^XteCpG ODNWbt^L'^^^> TLR2;>y^7f h 
■7^7tTLR4/^^7-) hY^XlilttCpG ODNK&L-T 
$§t§^n^©utHCpG ODN^TLR2R^TLR4P^ 
10 ©TLRfcioTBHSnSHt^l/T^S.filT.TLRg Jv2 
7^b?-)X0CpG ODN fc^-rsfc^rttSfJ^T^fc. StME 

*««3fcJ:Dil«bfc#tt«^^07 7-^« I NF t (3 Oun 
15 i t/ml) ©#«£TXtt*#«ETfc*V>T, H5fc*Sttfcft«*« 
0CpG ODN (0. lXttl. 0 tiU ; TIB MOLBIOL ft® ; TC 
C-ATG-ACG-TTC-CTG-ATG-CT),PGN(10/i 

g/ml; Sigma and Fluka ftSS ; B3y*^ • 7f^4 

LPS (1. Otfg/ml ; Sigma ft® ; 1^1^*5 • * 
20 Re- 5 9 5 **) £V>obJ:H 2 4«HW«*Ufc. ig*±?t 
^TNFa, I L-6Rtf IL-1 2 p 4 0©#IS$EL I SA 

(W i ld-type) ©T^ P 7 7 — S^ttC p G ODNKljS 
ftTTNFa, IL-6Rt;iL-l $5fcIFNrR 
25 tfCpG ODNT?iW*-rSt, TNFa, I L - 6 I L - 1 2 © 
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X (TLR 9-z-) i*07^D77-m I FNr©#ftTT5x., 

cpg oDN\ztt?%fo&iz&\,*Tmm^mfcu^)v <d h 

7^7 h?>)^ft*07^n77-y(t L PSXttPGNl:Jtt5jg§ 
5 tiDTNFa. I L - 6 Xtf I L - 1 2 £SliHS^4t 5 ^ t# 
frfrofc (0 5). ^n^tl©^lHittn= 3 ©^^it^^f o 

CpG ODNXiiLPSI:^t^f4l777 (W i 1 d - 
type) RtfTL R 9 / y#7# h^^X (TLR 9 _/ ") OJMMBI 

io !6©>s«ttfcoviTw^T*fc. ^n^n©-?^ 7. ©j&iii« (1x1 
o 5 ) $mnb, 6 c^r#Mfi©c p g odnxblpshj: 

uci© [ 3 h] -fv/> (ra^> ha®) zmuhx 

11:8^11^*1, [ 3 H] 5/>^l/-5/a >t>V>9- 

15 (Ay*- Httfi) TiBI^Lfc (06). C0»*#5, ffii^^X© 
MMlftt, CpG ODN^L P S ©&#»Kfe#LTMi|*ii£ 
&&€iiL-TV>fcrt*» TLR 9 / y^79 h VtfXOJfcllffllJi&Tfci, V» 
A^^ISOCpG ODN$!l^[(C*ViTt)C p G ODNfC.fcSM 
itJitRJ&ttjLe>ttfcj&>o&. CpG ODNfcf£#LT, ^£§1 

20 v^x**©BiBiiaaM©ismi®ji^jte^«^#: (mho 
11 (DmmtfMtiavrz. l^l, tl r 9 j v vrv v v^xs*©BiW 
UTttCpG oDNi:i^$nfcMHc^7X ii ©3§3t©igin« ji 

etl^^ofco &±©££i&>&, TL R 9 7 y ^7«> hY>)X0'7!? D 
7 7-^B«fi, CpG ODNfc2#-r-5JS4£tt£#HWfcK*DL 
25 T^SIi^^ofc. 

CpG ODN*^ft5/^f'J 7E&*DNA«8H*lfflJl&S 
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(EMBO J. 18, 6973-6982, 1999, J. Immunol. 161, 3042-3049, 1998, 
Proc. Natl. Acad. Sci. USA 96, 9305-9310, 1999) . f CTfCpG OD 

5 KaV-S/g >£##TLfc 0 f^S^^X (W i 1 d - t y p e ) X 
STL R 9 y *j9TV (T L R 9 _/ ") ©#01(8116*, lOn 

g/m 1 07C?Xit^T^P7 7-^-3a^-iiHf 
(Peprotech S^tr 1 0 % © £ vteff Jfltif b fc R P M I 1 

6 4 0igiT'«*l (J. Exp. Med. 176, 1693-1702, 1992), 6 B 

10 Bfc**JttO#«««lftiaJRL, 0. UM©CpG ODNXttO. 
1 pl g/m 1CLPS ©#ftTf Ktt«Tl:^^T, 1 0 %©? 
v'H&fipjfofllSI&flnbfcRPM 1 1 6 4 0®ItT!2 HM*HUfc. 

±?f4 1 ©IL-12 p 4 0 ©»ft*EL I S A*feT?«ljeUfc (0 
7). &*©$$«& C p G ODNfcJ& 

15 f LTIL-1 2$I4lfc^ TLR9;^7!)hT^Xft*©i 
^MfC&^Tte, CpG ODNHIL-12 0t4S»flft*o 

iElOng/ral D7 7-^-3 P~-i»B 

(Peprotech ftlM) £"&tf 1 0 % © V -/Jfcff Jlilfif £ S&*D b & R P M I 
20 1 6 4 0^iT«|l, 6 B Bfc®iR$nfe#!R«Bia*, CD4 0, C 
D 8 0 , CD 8 6RtfMHC^7^ II te*ff ^tl^tl© ><ffc 
#L#fc «fc 0 U h'J> (phycoerythrin: 

PE ; 77-5>J?i>tt8) tl|LfeXhI/7'h7^>«$ 

25 >*t«) C«kOS3tffittfttJl/V-^-*t'J^- (FACS Calibur) T 
^ffLfc (08). CpG ODNTMfS <h, 
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•?£*S#0#ft«IJI&3*lifc:feV>Tfi, CD40, CD80, CD8 6 
RtfMHCi/7X II <Dmm*MMVT^r£&, TLR9;-^7^f7 
^XE&^JtWMSfflTte, CpG ODNfcjStS^lfCiDlin 
5 0$)^ ©SSSfcffiitUfcfrofc (0 8). L P S tCtSSfaJStTfi, W§L 

5 i7^xi*oiWfeTLR 9 / v h-?o •***©»# ibis 

fc[M©Jfo^#.£>ftfc. &±©^3^£>, TLR9[iCpG ODN 

gffim 5 (TLR9;«^7!)h?D7**07^D77-^OCpG 
0DNi;»t5)S§!:i:§NF - cB, J NKRtf I RAKOfittft) 
10 TLRCi/^tJHt 7^^^-^fT»5MyD8 8S^bT-fe'J 

— iflfct^NF - k BSSttft-r-SZ: t*«»&nTVi* (Immunity 11, 
115-122, 1999)o ^"dTCpG ODN^, 

15 i"7t;^RtfTLR9;y^7!)K!>^©||fi?^077-y (IX 
10 6 cells) 1. OAtMCDCpG ODNXttl. 0/ig/ml(D 

DDV**? • S^V^Re- 5 9 5 0L P 9 tk £ ft & 1$ M » 

U #T^X©V^P77-^*>&»gaR**fiHJU, NF-kBCD 
NAJB£l^££tt#5W:/D-:/£^ U * fc-f M> t 

20 &fc»£ffV>, *-h7i?*tf77 J -\Z&K>mia\:Vtc (09). 

£©^JH^£> CpG OD 141797^5(50? 
^D77-^ISNF-k B©DNAj»-&«tea*i8Sn"f T 
LR9;-;^7')b'7')X4$0?i'D77-yt1iNF-KB0DN 
Afif&ffittttitlinL&^oife. TLR9/7^77F?-)Xi*(D?^ 

25 D77-^*LPSt$l»bfct)CDtt. >7 X * * © "7 £ D y y 

-y^LP S -CM$kVfcb<D tmU<DNF - K B©J£tt<fc#ji5ftfc. 
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BUi©«*tf>S, CpG ODN0»i5NF-/cBOWTL 
R9 J y 9 7V hV^Xi5fc©T# P 7 T~ 5?fc*l-iT4#SWfc^*R L/ 
Tl^ct^M^o B+©fcftttNF- k B t^IW^n-^ 

5 -5 o 

JiBfcH^B 1 OXttB 1 lT?j*3ttfcB*M. CpG ODNXS 
LP ST?*diftL. tfXfttfTL R % J yZJtJY^VTsVH? 

D77-y^ 1 . 0 %© b U b >X- 10 0, 

1 3 7mM©Na Cl,20mM©bUX-HCl> 5mM©EDTA, 

10 lOX0^JtO-;K lmM©PMSF, 2O^g/ml07yn? 
- 2 0 At g/m 1 ©a-f ^=^>. lmMONa 3 VO 4 Rtfl0m 
M© j3 -^U-feP U >B&£frW"TS»«*t ; PH 8. 0) 4>lCT»»b, 
£©MiSM£in: J NKtrtfr (U* £ Jl^ftS) X&ia I R AK3n 
# <#]it£fl;#8Fftffift5S;£lfc») TfeifcitPlbT, (Immunity 11, 

15 115-122,1999) IB«©<k3fc:, -f > If b □ — If 7 V -fe-f *tf G 
ST-c-Junldiai (GST-c-Jun) £S«£bfcJN 
KffiWl R AK©Sft£i!l£bfc (0 10, 11 K*W"*±g! ; G 
ST-c-Jun, Auto), 

±fElfflJM«tl£> SDS-#U7i"J^75F^ift*i 

20 ~ h D-k^D-7l«L> ^©mSrta J NKia#(1t 

>^ ^;i/Xl±SJ) Xteial RAKB (Transduction Laboratories & 
SI) tyayM/T, i>/\>XF'ys^S^7t>XSI 

> ham) sftffiimtftbfc (0io, ii fcfc*t*T« ; wb). 

£H±©IS*^6» CpG ODNttlilT^xfiSc^^ny/-^ 

25 OJNKRUtlRAKSfittftfS^ TLR 9 / ^7<) h7>)7ft 
SfeO^n^r-^Tfi^StefcLfcViCfctffcj&^fc (010, 1 
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1). Ufcj&^T, CpG ODNS^t^tifilttTLR 9 {'^#1/ 

Attft**ft*#fl|HC»ttflSL, Th 1 0fc«r*INrrS#, 
5 l UT**DNAt«|||*r*SI*F*«:»6nTVite*^fc. *5g^fc«f 

10 NA$#IMllIit5TL R775 U -CD * > > A° ^ R 
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m * © «e a 
i . 2M5f;wtc p G@B^j£Wt-&MDNA&#^ift«i&-r£g^ 

fr^>/^I$3-Ff§DNA 0 
5 2. ^MrWbCp Gra£WT3MDNA£#Mft£El£1-Sg^ 
ft* >A°*S^\^T©(a)Xte(b)<D* >/^ftT&& 
1 EtODNA. 

(a) E?iJ#^2 K^£ns7s /t@3^Ii^&l>^>/^K 

15 4. «^^3fB«(Z)iie^^ti^-r§DNA<hXhU>> ? x>N?S:^# 

>/^ft^\«T©(a)X«(b)©* £ ££#ffc£T 

SllfjfcJK 1 §B«©DN A. 
20 (a)IB?»J##4 fc^3ft*75 / »E2fl*>6&**>/ , t*K 

(b) E*!l#*M fc7K£*l<5 7 5 y»ffiWfc*^T, If K «®©7 

*^)V\kC p GE*iJ£W1*5iifflMDN At£*f bTKj£ft&Wt*5* >A 

E^J©-&£fctt£8B&^tf£ llBtODNA. 
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TT/W ^-T H t &«r*£T£tt£Jg 1 IBtODNA. 

8. 3M5PJWtC p GEWSWrslB«rDNAS»RWK:»||-r*S* 

JS8lBm©*>/1*St. 

10. E*J##2 £^2*1575 /KEEIfcfc^T, l^L<tegfcfl<Z> 
10 11. i^J#^4(l^$n§75/WJ^6/ t i:§^t$#f 

i2. e^j#^4 ic^^n^ys y*E2WK^^T, imh<\tw^mo 

15 13. It $9 8 ~ 1 2 ©Hfn^Eft©^ >/^ft, -?-j]-9>X 

i 4. nt^s - 1 2 m>r n*>BB«©* w^KfcftftWfctt^-rs 

20 «c©#L#o 

1 6. »^^8~i 2o^Tn^ia«©^>A^s<£^^-rsr«h^T 

1 7. ^^?MCpGl?iJ&ft5ilDNA^tlWl:iit5§ 

ynz % * 3 - h -r * it e ^ a* a so a si f * £ £ t f s # 

25 khlfttt.. 

1 8. i*M^;WfcC p GE*J£#T**BttDNA&#»8>K:IB«"r.5g 
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SUfcfcfcl&frsffllJfcJll 8fB*t©#k Mb*. 
5 2 0. -?-?Xl?fel)i:t^^f it^W^l 7-1 9 

©V>1"ttrt>IBIfc©#k Ml*. 

2 1 . ^M^JWtC p GS9>J*W-r5llHISDNA*#a«l*B«T5S 

ff*JS 1 ~ 7 ©Hf n^|B«©DNAS*A-r* ^tS#§tt5*^ 
10 9=JWfeC p Gi3^IJ^Wr^iffl»DNA(C^bTH^'l4§ ; S-r-S^>A 0 ^ 
«£S!l[-r3M©M#feo 

2 2. m&m2 1 |B«©#^^;HbC p Gl2?ll£WT&MDN A&# 
ft W lc B«T * «##^ ^ * M J6©il«^ttfc A 0 # 6 

n * c £ * # ft t f 5 #m 5 1 ;p it c p g sa m % m r s m m d n a s # ft 

2 3. &&*» ©#ffiT, *^^;KbCpGE2W&*-r*»*DNA* 

#*u tlr ststtssue • i?«ts^i^#siti-§#/?jMtc 

25 C p GK*J£#t-3fflffDNA£#ftWlCg»T££&#*>A*SI© 
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2 5. iM^;wbc p Gmm*G?2>mwDNA*ft&m\z^mtzg: 

2 6. *kh!W, T^X1?S§:iMtt§M2 4XiS2 
io 2 7. M*31 2 3 - 2 6 o^-rti^lB«0#^^;i"fh;c p GgB^J^^rf 

3MDNA£#||l$fclgl£«g^#* >A^KOT3fziX hXli7 
15 2 8. ttt^fritC p Gmm*GtZ>MWDNAZ&gW)\ZWm't%gl 

20 3 0. &# + ©efM5P;WtC p G^J^ft^IlDN A£#mWKIg 
it5^ft^>/t^I^a-Ft^DNAi:, ff^JS3fB«<7)DNA 
tom.MmPI&frlfc'fZ »*3S 3 f2*ctf>DNA£#£f £ 

tZ^WLftZfttJ-frikC p GSB^iJ^Wr^lfflMDN A^iSWHi 
f&T5g^#:*>/^Sf SDN A@B?y tiR^/X 

25 «ttiD£«T&£?fi<Z)^ltr*y K 
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m 4 



87 90 96 100 110 

+/+ • KC AAC CTG CGG CAG CTG AAC CTC AAG TGG AAC TOT CCA CCC ACT GGC CTT ACC CCC TTG CAC TTC TCT TCC 
SNLRQLNLKWNCPPTGLS P L H ~T~ ~ ~C~ 

-/. ; -S H L R 9 k H. L K W I I S T C P R R I R J_ N 0 P 

TCC AAC CTG CGG CAG CTG AAC CTC AAG TGG ATT TTG TCC ACC TOT CCT CGA CGG ATC CGA ACA AAC GAC CCA 
87 90 96 



120 .130 
+/+ ; CAC ATG ACC ATT GAG CCC AGA ACC TTC CTG GCT AJG CGT ACA CTG GAG GAG CTG AAC CTG AGC TAT AAT GGT 
H M T r . i . i a m r> t i ~ ? ; ~ ~ :: - — 



N 



N 



_L JL JL _5 L J L _L_?_ _5__s_ _P__2_J<_ JL _i_s r r r * 

ACA CCC GTG CGT TTT ATT CTG TCT TTT TAT TGC CGA TCC CCT CAG AAG AAC TCG TCA AGA AGG CGA TAG 
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SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Specific receptor that recognizes bacterial DNA 

<130> A031-29PCT 

<140> 
<141> 

<150> 2000-219652 
<151> 2000-07-19 

<160> 5 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 3257 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (107).. (3205) 
<400> 1 

ccgctgctgc ccctgtggga agggacctcg agtgtgaagc atccttccct gtagctgctg 60 

tccagtctgc ccgccagacc ctctggagaa gcccctgccc cccagc atg ggt ttc 115 

Met Gly Phe 
1 

tgc cgc age gec ctg cac ccg ctg tct etc ctg gtg cag gec ate atg 163 
Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Vat Gin Ala He Met 
5 10 15 

ctg gec atg acc ctg gec ctg ggt acc ttg cct gec. ttc eta ccc tgt 211 
Leu Ala Met Tbr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 

gag etc cag ccc cac ggc ctg gtg aac tgc aac tgg ctg ttc ctg aag 259 
Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu Lys 
40 45 50 
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tct gtg ccc cac ttc tec atg gca gca ccc cgt ggc aat gtc acc age 307 
Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn Val Thr Ser 
55 60 65 

ctt tec ttg tec tec aac cgc ate cac cac etc cat gat tct gac ttt 355 
Leu Ser Leu Ser Ser Asn Arg He His His Leu His Asp Ser Asp Phe 
70 75 80 

gec cac ctg ccc age ctg egg cat etc aac etc aag tgg aac tgc ccg 403 
Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 

ccg gtt ggc etc age ccc atg cac ttc ccc tgc cac atg acc ate gag 451 
Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met Thr He Glu 
100 105 110 115 

ccc age acc ttc ttg get gtg ccc acc ctg gaa gag eta aac ctg age 499 
Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu Asn Leu Ser 
120 125 130 

tac aac aac ate atg act gtg cct gcg ctg ccc aaa tec etc ata tec 547 
Tyr Asn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser Leu lie Ser 
135 140 145 

ctg tec etc age cat acc aac ate ctg atg eta gac tct gee age etc 595 
Leu Ser Leu Ser His Thr Asn He Leu Met Leu Asp Ser Ala Ser Leu 
150 155 160 

gee ggc ctg cat gee ctg cgc ttc eta ttc atg gac ggc aac tgt tat 643 
Ala Gly Leu His Ala Leu Arg Phe Leu Phe Met Asp Gly Asn Cys Tyr 
' 165 170 175 

tac aag aac ccc tgc agg cag gca ctg gag gtg gee ccg ggt gee etc 691 
Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Val Ala Pro Gly Ala Leu 
180 185 190 195 

ctt ggc ctg ggc aac etc acc cac ctg tea etc aag tac aac aac etc 739 
Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr Asn Asn Leu 
200 205. 210 

act gtg gtg ccc cgc aac ctg cct tec age ctg gag tat ctg ctg ttg 787 
Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr Leu Leu Leu 
215 220 225 

tec tac aac cgc ate gtc aaa ctg gcg cct gag gac ctg gee aat ctg 835 
Ser Tyr Asn Arg He Val Lys Leu Ala Pro Glu Asp Leu Ala Asn Leu 
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230 



235 



240 



acc gcc ctg cgt gtg etc gat gtg ggc gga aat tgc cgc cgc tgc gac 883 
Thr Ala Leu Arg Yal Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 
245 250 255 

cac get ccc aac ccc tgc atg gag tgc cct cgt cac ttc ccc cag eta 931 
His Ala Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe Pro Gin Leu 
260 265 270 275 



cat ccc gat acc ttc age cac ctg age cgt ctt gaa ggc ctg gtg ttg 
His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly Leu Val Leu 
280 285 290 

aag gac agt tct etc tec tgg ctg aat gcc agt tgg ttc cgt ggg ctg 
Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe Arg Gly Leu 
295 300 305 

gga aac etc cga gtg ctg gac ctg agt gag aac ttc etc tac aaa tgc 
Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Lys Cys 
310 315 320 

ate act aaa acc aag gcc ttc cag ggc eta aca cag ctg cgc aag ctt 
He Thr Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu Arg Lys Leu 
325 330 335 

aac ctg tec ttc aat tac caa aag agg gtg 1 tec ttt gcc cac ctg tct 
Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala His Leu Ser 
340 345 350 355 

ctg gcc cct tec ttc ggg age ctg gtc gcc ctg aag gag ctg gac atg 
Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu Leu Asp Met 
360 365 370 

cac ggc ate ttc ttc cgc tea etc gat gag acc acg etc egg cca ctg 
His Gly He Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu Arg Pro Leu 
375 380 385 

gcc cgc ctg ccc atg etc cag act ctg cgt ctg cag atg aac ttc ate 
Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met Asn Phe lie 
390 395 400 

aac cag gcc cag etc ggc ate ttc agg gcc ttc cct ggc ctg cgc tac 
Asn Gin Ala Gin Leu Gly lie Phe Arg Ala Phe Pro Gly Leu Arg Tyr 
405 410 415 



979 



1027 



1075 



1123 



1171 



1219 



1267 



1315 



1363 
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gtg gac ctg teg gac aac cgc ate age gga get teg gag ctg aca gee 1411 
Val Asp Leu Ser Asp Asn Arg lie Ser Gly Ala Ser Glu Leu Thr Ala 
420 425 430 435 

acc atg ggg gag gca gat gga ggg gag aag gtc tgg ctg cag cct ggg 1459 
Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu Gin Pro Gly 
440 445 450 

gac ctt get ccg gee cca gtg gac act ccc age tct gaa gac ttc agg 1507 
Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu Asp Phe Arg 
455 460 465 

ccc aac tgc age acc etc aac ttc acc ttg gat ctg tea egg aac aac 1555 
Pro Asn Cys Ser Thr Leu Asn Phe Thr Leu Asp Leu Ser Arg Asn Asn 
470 475 480 

ctg gtg acc gtg cag ccg gag atg ttt gee cag etc teg cac ctg cag 1603 
Leu Val. Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser His Leu Gin 
485 490 495 

tgc ctg cgc ctg age cac aac tgc ate teg cag gca gtc aat ggc tec 1651 
Cys Leu Arg Leu Ser His Asn Cys lie Ser Gin Ala Val Asn Gly Ser 
500 505 510 515 

cag ttc ctg ccg ctg acc ggt ctg cag gtg eta gac ctg tec cac aat 1699 
Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu Ser His Asn 
520 525 530 

aag ctg gac etc tac cac gag cac tea ttc acg gag eta cca cga ctg 1747 
Lys- Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu Pro Arg Leu 
535 540 545 

gag. gee ctg gac etc age tac aac age cag ccc ttt ggc atg cag ggc 1795 
Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly Met Gin Gly 
550 555 560 

gtg ggc cac aac ttc age ttc gtg get cac ctg cgc acc ctg cgc cac 1843 
Val Gly His Asn Phe Ser Phe Yal Ala His Leu Arg Thr Leu Arg His 
565 570 575 

etc age ctg gee cac aac aac ate cac age caa gtg tec cag cag etc 1891 
Leu Ser Leu Ala His Asn Asn lie His Ser Gin Val Ser Gin Gin Leu 
580 585 590 595 

tgc agt acg teg ctg egg gec ctg gac ttc age ggc aat gca ctg ggc 1939 
Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn Ala Leu Gly 
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600 



605 



610 



cat atg tgg gcc gag gga gac etc tat ctg cac ttc ttc caa ggc ctg 
His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe Gin Gly Leu 
615 620 625 

age ggt ttg ate tgg ctg gac ttg tec cag aac cgc ctg cac acc etc 
Ser Gly Leu lie Trp Leu Asp Leu Ser Gin Asn Arg Leu His Thr Leu 
630 635 640 

ctg ccc caa acc ctg cgc aac etc ccc aag age eta cag gtg ctg cgt 
Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin Val Leu Arg 
645 650 655 

etc cgt gac aat tac ctg gcc ttc ttt aag tgg tgg age etc cac ttc 
Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser Leu His Phe 
660 665 670 675 

ctg ccc aaa ctg gaa gtc etc gac ctg gca gga aac cag ctg aag gcc 
Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala 
680 685 690 

ctg acc aat ggc age ctg cct get ggc acc egg etc egg agg ctg gat 
Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg Arg Leu Asp 
695 700 705 

gtc age tgc aac age ate age ttc gtg gcc ccc ggc ttc ttt tec aag 
Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe Phe Ser Lys 
710 715 720 

gcc aag gag ctg cga gag etc aac ctt age gcc aac gcc etc aag aca 
Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr 
725 730 735 

gtg gac cac tec tgg ttt ggg ccc ctg gcg agt gcc ctg caa ata eta 
Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu Gin He Leu 
740 745 750 755 

gat gta age gcc aac cct ctg cac tgc gcc tgt ggg gcg gcc ttt atg 
Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe Met 
760 765 770 



1987 



2035 



2083 



2131 



2179 



2227 



2275 



2323 



2371 



2419 



gac ttc ctg ctg gag gtg cag get gcc gtg ccc ggt ctg ccc age egg 
Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser Arg 
775 780 785 



2467 
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gtg aag tgt ggc agt ccg ggc cag etc cag ggc etc age ate ttt gca 2515 
Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser He Phe Ala 
790 795 800 

cag gac ctg cgc etc tgc ctg gat gag gee etc tec tgg gac tgt ttc 2563 
Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe 
805 810 815 

gee etc teg ctg ctg get gtg get ctg ggc ctg ggt gtg ccc atg ctg 2611 
Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val Pro Met Leu 
820 825 830 835 

cat cac etc tgt ggc tgg gac etc tgg tac tgc ttc cac ctg tgc ctg 2659 
His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys Leu 
840 845 850 

gee. tgg ctt ccc tgg egg ggg egg caa agt ggg cga gat gag gat gee 2707 
Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp Glu Asp Ala 
855 860 865 

ctg ccc tac gat gee ttc gtg gtc ttc gac aaa acg cag age gca gtg 2755 
Leu Pro. Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin Ser Ala Val 
870 875 .880 

gca gac tgg gtg tac aac gag ctt egg ggg cag ctg gag gag tgc cgt 2803 
Ala Asp Trp Val- Tyr Asn Glu Leu Arg Gly Gin Leu Glu Glu Cys Arg 
885 890 895 

ggg cgc tgg gca etc cgc ctg tgc ctg gag gaa cgc gac tgg ctg cct 2851 
Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro 
900 905 910 915 

ggc aaa ace etc ttt gag aac ctg tgg gee teg gtc tat ggc age cgc 2899 
Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Gly Ser Arg 
920 925 930 

aag acg ctg ttt gtg ctg gee cac acg gac egg gtc agt ggt etc ttg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 
935 940 945 

cgc gee age ttc ctg ctg gee cag cag cgc ctg ctg gag gac cgc aag 2995 
Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 
950 955 960 

gac gtc gtg gtg ctg gtg ate ctg age cct gac ggc cgc cgc tec cgc 3043 
Asp Yai Val Val Leu Val He Leu Ser Pro Asp Gly Arg Arg Ser Arg 
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965 970 975 

tac gtg egg ctg cgc cag cgc etc igc cgc cag agt gtc etc etc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp 
980 985 990 995 

ccc cac cag ccc agt ggt cag cgc age ttc tgg gec cag ctg ggc atg 3139 
Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly Met 
1000 1005 1010 

gec ctg acc agg gac aac cac cac ttc tat aac egg aac ttc tgc cag 3187 
Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg Asn Phe Cys Gin 
1015 1020 1025 

gga ccc acg gec gaa tag ccgtgagccg gaatcctgea cggtgccacc 3235 
Gly Pro Thr Ala Glu 
1030 

tccacactca cctcacctct gc 3257 



<210> 2 
<211> 1032 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Gly Phe Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin 

1 5 10 15. 

Ala He Met Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 

20 25 30 

Leu Pro Cys Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu 

35 40 45 

Phe Leu Lys Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn 

50 55 60 

Val Thr Ser Leu Ser Leu Ser Ser Asn Arg He His His Leu His Asp 
65 70 75 80 

Ser Asp Phe Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp 

85 90 95 

Asn Cys Pro Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met 

100 105 HO 

Thr He Glu Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu 

115 120 125 

Asn Leu Ser Tyr Asn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser 

130 135 140 

Leu He Ser Leu Ser Leu Ser His Thr Asn He Leu Met Leu Asp Ser 
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1 AC 

145 




1 C A 

150 










ICC 

155 










1 PA 

160 


A 1 n 

Ala 


ber 


Leu Ala Gly Leu 


His 


Ala 


Leu 


Arg 


Phe 


Leu 


Til. A 

Phe 


Met 


Asp 


Gly 






165 








170 










175 




Asn 


Cys 


Tyr Tyr Lys Asn 


Pro 


Cys 


Arg 


Gin 


Ala 


T — ... 

Leu 


pi.. 
Glu 


Val 


A 1 _ 

Ala 


Pro 






i on 

180 






185 










190 






Gly 


Ala 


Leu Leu Gly Leu 


Gly 


Asn 


Leu 


Thr 


His 


Leu 


Ser 


Leu 


Lys 


Tyr 






195 




200 










205 








Asn 


Asn 


T mi f r l tf 1 

Leu Thr Val Val 


Pro 


Arg 


Asn 


Leu 


Pro 


Ser 


Ser 


Leu 


Glu 


Tyr 




210 




215 










220 










Leu 


Leu 


Leu Ser Tyr Asn 


Arg 


He 


Val 


Lys 


Leu 


Ala 


Pro 


Glu 


Asp 


Leu 


225 




230 










235 










240 


Ala 


Asn 


Leu Thr Ala Leu 


Arg 


Val 


Leu 


Asp 


Val 


Gly 


Gly 


Asn 


Cys 


Arg 






245 








250 










255 




Arg 


Cys 


Asp His Ala Pro 


Asn 


Pro 


Cys 


Met 


Glu 


Cys 


Pro 


Arg 


His 


Phe 






260 






265 










270 






Pro 


Gin 


Leu His Pro Asp 


Thr 


Phe 


Ser 


His 


Leu 


Ser 


Arg 


Leu 


Glu 


Gly 






275 




280 










285 








Leu 


\i i 
Val 


Leu Lys Asp Ser 


Ser 


Leu 


Ser 


Trp 


Leu 


Asn 


Ala 


Ser 


Trp 


Phe 




290 




295 










300 










Arg 


Gly 


Leu Gly Asn Leu 


Arg 


Val 


Leu 


Asp 


Leu 


Ser 


Glu 


Asn 


Phe 


Leu 


one 

305 




310 










315 










320 


Tyr 


Lys 


Cys He Thr Lys 


Thr 


Lys 


Ala 


Phe 


Gin 


Gly 


Leu 


Thr 


Gin 


Leu 






325 








330 










335 




Arg 


Lys 


Leu Asn Leu Ser 


Phe 


Asn 


Tyr 


Gin 


Lys 


Arg 


Val 


Ser 


Phe 


Ala 






340 






345 




* 






350 






His 


Leu 


Ser Leu Ala Pro 


Ser 


Phe 


Gly 


Ser 


Leu 


Val 


Ala 


Leu 


Lys 


Glu 






355 




360 










365 








Leu 


Asp 


Met His Gly He 


Phe 


Phe 


Arg 


Ser 


Leu 


Asp 


Glu 


Thr 


Thr 


Leu 




370 




375 










380 










Arg 


Pro 


Leu Ala Arg Leu 


Pro 


Met 


Leu 


Gin 


Thr 


Leu 


Arg 


Leu 


Gin 


Met 


385 




390 










395 










400 


Asn 


Phe 


He Asn Gin Ala 


Gin 


Leu 


Gly 


He 


Phe 


Arg 


Ala 


Phe 


Pro 


Gly 






' 405 








410 










415 




Leu 


Arg 


Tyr Val Asp Leu 


Ser 


Asp 


Asn 


Arg 


He 


Ser 


Gly 


Ala 


Ser 


Glu 






420 






425 










430 






Leu 


Thr 


Ala Thr Met Gly 


Glu 


Ala 


Asp 


Gly 


Gly 


Glu 


Lys 


Val 


Trp 


Leu 






435 




440 










445 








Gin 


Pro 


Gly Asp Leu Ala 


Pro 


Ala 


Pro 


Val 


Asp 


Thr 


Pro 


Ser 


Ser 


Glu 




450 




455 










460 










Asp 


Phe 


Arg Pro Asn Cys 


Ser 


Thr 


Leu 


Asn 


Phe 


Thr 


Leu 


Asp 


Leu 


Ser 


465 




470 










475 










480 


Arg 


Asn 


Asn Leu Val Thr 


Val 


Gin 


Pro 


Glu 


Met 


Phe 


Ala 


Gin 


Leu 


Ser 






485 








490 










495 




His 


Leu 


Gin Cys Leu Arg 


Leu 


Ser 


His 


Asn 


Cys 


He 


Ser 


Gin 


Ala 


Val 






500 






505 










510 






Asn 


Gly 


Ser Gin Phe Leu 


Pro 


Leu 


Thr 


Gly 


Leu 


Gin 


Val 


Leu 


Asp 


Leu 
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515 520 525 

Ser His Asn Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu 

530 535 540 

Pro Arg Leu Glu Ala Leu Asp Leu Ser Tyr Asn Ser Glu Pro Phe Gly 
545 550 555 560 

Met Gin Gly Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr 

565 570 575 

Leu Arg His Leu Ser Leu Ala His Asn Asn He His Ser Gin Val Ser 

580 585 . 590 

Gin Gin Leu Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn 

595 600 605 

Ala Leu Gly His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe 

610 615 620 

Gin Gly Leu Ser Gly Leu lie Trp Leu Asp Leu Ser Gin Asn Arg Leu 
625 630 635 640 

His Thr Leu Leu. Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin 

645 650 655 

Val Leu Arg Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser 

660 665 670 

Leu His Phe Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin 

675 680 685 

Leu Lys Ala Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg 

690 695 700 

Arg Leu Asp Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe 
705 710 715 720 

Phe Ser Lys Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala 

725 730 735 

Leu Lys Thr Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu 

740 745 750 

Gin He Leu Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala 

755 760 765 

Ala Phe Met Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu 

770 775 780 

Pro Ser Arg Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser 
785 790 795 800 

He Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp 

805 810 815 

Asp Cys Phe Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val 

820 825 830 

Pro Met Leu His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His 

835 840 845 

Leu Cys Leu Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp 

850 855 860 

Giu Asp Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin 
865 870 875 880 

Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu 



9 



WO 02/06482 



PCT/JP01/04731 







885 






890 


895 


Glu 


Cvs Arc Glv 

vjrO n* g " 1 J 


Arg 


Tro 

1 1 LI 


Air) [ PII 


Are* T pii f.vs T pii 

/llg LCU VjJ O LOU 


(tin frlii Are? A^n 

uiu uiu ni 5 nop 




900 








905 


910 

Saw 
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up 


Leu Pro Glv 


Lvs 


Thr 
i ii i 


1 pii Php 

LCU 1 11C 


Gin Asn 1 pii Trn 

uiu noil ucu 1 1 p 


Ala Spr Val Tvr 
swa vjci lai iyi 




915 






920 




925 


Glv 


Qpr Aft? T VS 


Thr 
mi 


T pii 

IvC u 


Php Val 
i lit t a i 


I pii Ala His Thr 

LCU Ala 11 1 J 1111 


Asn Arcr Val *\pr 
nop nig Yai oci 




Q30 














r pii r pii Arc? 

LCU LCU nig 


Ala 


Spr 


Php r pii 

rue Leu 


Leu Ala Gin Gin 


Arg Leu Leu Glu 












955 


960 


Asp 


Arg Lys Asp 


Val 
Yal 


Val 


Val Leu 


Val He Leu Ser 


Pro Asp Gly Arg 






QfiR 






970 


975 


Arg 


Ser Arg Tyr 


Val 


Arg 


Leu Arg 


Gin Arg Leu Cys 


Arg Gin Ser Val 




980 








985 


990 


Leu 


Leu Trp Pro 


His 


Gin 


Pro Ser 


Gly Gin Arg Ser 


Phe Trp Ala Gin 




995 






1000 


1005 


Leu 


Gly Met Ala 


Leu 


Thr 


Arg Asp 


Asn His His Phe Tyr Asn Arg Asn 


1010 




1015 


1020 




Phe Cys Gin Gly 


Pro 


Thr Ala Glu 







1025 1030 



<210> 3 
<211> 3471 
<212> DNA 
<213> Mus musculus 

<220>- 
<221> CDS 

<222> (107).. (3205) 
<400> 3 

tgaaagtgtc acttcctcaa ttctctgaga gaccctggtg tggaacatca ttctctgccg 60 

cccagtttgt cagagggagc ctegggagaa tcctccatct cccaac atg gtt etc 115 

Met Val Leu 
1 

cgt cga agg act ctg cac ccc ttg tec etc ctg gta cag get gca gtg 163 
Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin Ala Ala Val 
5 10 15 

ctg get gag act ctg gee ctg ggt acc ctg cct gec ttc eta ccc tgt 211 
Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 
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gag ctg aag cct cat ggc ctg gtg gac tgc aat tgg ctg ttc ctg aag 259 
Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu Phe Leu Lys 
40 45 50 

tct gta ccc cgt ttc tct gcg gca gca tec tgc tec aac ate acc cgc 307 
Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn lie Thr Arg 
55 60 65 

etc tec ttg ate tec aac cgt ate cac cac ctg cac aac tec gac ttc 355 
Leu Ser Leu He Ser Asn Arg lie His His Leu His Asn Ser Asp Phe 
70 75 80 

gtc cac ctg tec aac ctg egg cag ctg. aac etc aag tgg aac tgt cca 403 
Val His Leu Ser Asn Leu Arg Gin Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 

ccc act ggc ctt age ccc ttg cac ttc tct tgc cac atg acc att gag 451 
Pro Thr Gly Leu Ser Pro Leu His Phe Ser Cys His Met Thr He Glu 
100 105 HO 115 

ccc aga acc ttc ctg get atg cgt aca ctg gag gag ctg aac ctg age 499 
Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu Asn Leu Ser 
120 125 130 

tat aat ggt ate acc act gtg ccc cga ctg ccc age tec ctg gtg aat 547 
Tyr Asn Gly He Thr Thr Val Pro Arg Leu Pro Ser Ser Leu Val Asn 
135 HO 145 

ctg age ctg age cac acc aac ate ctg gtt eta gat get aac age etc 595 
Leu Ser Leu Ser His Thr Asn lie Leu Val Leu Asp Ala Asn Ser Leu 
150 155 160 

gee ggc eta tac age ctg cgc gtt etc ttc atg gac ggg aac tgc tac 643 
Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly Asn Cys Tyr 
165 HO 176 

tac aag aac ccc tgc aca gga gcg gtg aag gtg acc cca ggc gee etc 691 
Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro Gly Ala Leu 
180 185 190 195 

ctg ggc ctg age aat etc acc cat ctg tct gtg aag tat aac aac etc 739 
Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr Asn Asn Leu 
200 205 210 

aca aag gtg ccc cgc caa ctg ccc ccc age ctg gag tac etc ctg gtg 787 
Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr Leu Leu Val 
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215 



225 



tec tat aac etc att gtc aag ctg ggg cct gaa gac ctg gec aat ctg 
Ser Tyr Asn Leu He Yal Lys Leu Gly Pro Glu Asp Leu Ala Asn Leu 
230 235 240 



835 



acc tec ctt cga gta ctt gat gtg ggt ggg aat tgc cgt cgc tgc gac 
Thr Ser Leu Arg Yal Leu Asp Yal Gly Gly Asn Cys Arg Arg Cys Asp 
245 250 255 



883 



cat gec ccc aat ccc tgt ata gaa tgt ggc caa aag tec etc cac ctg 
His Ala Pro Asn Pro Cys He Glu Cys Gly Gin Lys Ser Leu His Leu 
260 265 270 275 



931 



cac cct gag acc ttc cat cac ctg age cat ctg gaa ggc ctg gtg ctg 
His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly Leu Val Leu 
280 285 290 



979 



aag gac age tct etc cat aca ctg aac tct tec tgg ttc caa ggt ctg 
Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe Gin Gly Leu 
295 300 305 



1027 



gtc aac etc teg gtg ctg gac eta age gag aac ttt etc tat gaa age 
Yal Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Glu Ser 
310 315 320 



1075 



ate aac cac acc aat gec ttt cag aac eta acc cgc ctg cgc aag etc 
lie Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu Arg Lys Leu 
325 330 335 



1123 



aac ctg tec ttc aat tac cgc aag aag gta tec ttt gec cgc etc cac 
Asn Leu Ser Phe Asn Tyr Arg Lys Lys Yal Ser Phe Ala Arg Leu His 
340 345 350 355 



1171 



ctg gca agt tec ttc aag aac ctg gtg tea ctg cag gag ctg aac atg 
Leu Ala Ser Ser Phe Lys Asn Leu Yal Ser Leu Gin Glu Leu Asn Met 
360 365 370 



1219 



aac ggc ate ttc ttc cgc teg etc aac aag tac acg etc aga tgg ctg 
Asn Gly He Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu Arg Trp Leu 
375 380 385 



1267 



gec gat ctg ccc aaa etc cac act ctg cat ctt caa atg aac ttc ate 
Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met Asn Phe He 
390 395 400 



1315 
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aac cag gca cag etc age ate ttt ggt ace ttc cga gee ctt cgc ttt 1363 
Asn Gin Ala Gin Leu Ser He Phe Gly Thr Phe Arg Ala Leu Arg Phe 
405 410 415 

gtg gac ttg tea gac aat cgc ate agt ggg cct tea acg ctg tea gaa 1411 
Val Asp Leu Ser Asp Asn Arg He Ser Gly Pro Ser Thr Leu Ser Glu 
420 425 430 435 

gec acc cct gaa gag gca gat gat gca gag cag gag gag ctg tig tct 1459 
Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu Leu Leu Ser 
440 445 450 

gcg gat cct cac cca get cca ctg age acc cct get tct aag aac ttc 1507 
Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser Lys Asn Phe 
455 460 465 

atg gac agg tgt aag aac ttc aag ttc acc atg gac ctg tct egg aac 1555 
Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu Ser Arg Asn 
470 475 480 

aac ctg gtg act ate aag cca gag atg ttt gtc aat etc tea cgc etc 1603 
Asn Leu Vai Thr He Lys Pro Glu Met Phe Val Asn Leu Ser Arg Leu 
485 490 495 

cag tgt ctt age ctg age cac aac tec att gca cag get gtc aat ggc 1651 
Gin Cys Leu Ser Leu Ser His Asn Ser He Ala Gin Ala Val Asn Gly 
500 505 510 515 

tct cag ttc ctg ccg ctg act aat ctg cag gtg ctg gac ctg tec cat 1699 
Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Yal Leu Asp Leu Ser His 
520 525 530 

aac aaa ctg. gac ttg tac cac tgg aaa teg ttc agt gag eta cca cag 1747 
Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu Leu Pro Gin 
535 540 545 

ttg. cag gec ctg gac ctg age tac aac age cag ccc ttt age atg aag 1795 
Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Ser Met Lys 
550 555 560 

ggt ata ggc cac aat ttc agt ttt gtg gec cat ctg tec atg eta cac 1843 
Gly He Gly His Asn Phe Ser Phe Val Ala His Leu Ser Met Leu His 
565 570 575 

age ctt age ctg gca cac aat gac att cat acc cgt gtg tec tea cat 1891 
Ser Leu Ser Leu Ala His Asn Asp He His Thr Arg Val Ser Ser His 
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580 



585 



590 



595 



etc aac age aac tea gtg agg ttt ctt gac ttc age ggc aac ggt atg 
Leu Asn Ser Asn Ser Yal Arg Phe Leu Asp Phe Ser Gly Asn Gly Met 
. 600 605 610 



1939 



ggc cgc atg tgg gat gag ggg ggc ctt tat etc cat ttc ttc caa ggc 
Gly Arg Met Trp Asp GIu Gly Gly Leu Tyr Leu His Phe Phe Gin Gly 
615 620 625 



1987 



ctg agt ggc ctg ctg aag ctg. gac ctg tct caa aat aac ctg cat ate 
Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn Leu His lie 
630 635 640 



2035 



etc egg ccc cag aac ctt gac aac etc ccc aag age ctg aag ctg ctg 
Leu Arg Pro Gin Asn Leu Asp Asn Leu Pro Lys Ser Leu Lys Leu Leu 
645 650 655 



2083 



age etc cga gac aac tac eta tct ttc ttt aac tgg acc agt ctg tec 2131 
Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr Ser Leu Ser 
660 665 670 675 

ttc ctg ccc aac ctg gaa gtc eta gac ctg gca ggc aac cag eta aag 2179 
Phe Leu Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys 
680 685 690 



gee ctg acc aat ggc acc ctg cct aat ggc acc etc etc cag aaa ctg 
Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu Gin Lys Leu 
695 700 705 



2227 



gat gtc age age aac agt ate gtc tct gtg gtc cca gee ttc ttc get 
Asp Val Ser Ser Asn Ser He Val Ser Val Val Pro Ala Phe Phe Ala 
710 715 720 



2275 



ctg gcg gtc gag ctg aaa gag gtc aac etc age cac aac att etc aag 
Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn lie Leu Lys 
725 730 735 



2323 



acg gtg gat cgc tec tgg ttt ggg ccc att gtg atg aac ctg aca gtt 2371 

Thr Val Asp Arg Ser Trp Phe Gly Pro He Val Met Asn Leu Thr Val 

740 745 750 755 

eta gac gtg aga age aac cct clg cac tgt gee tgt ggg gca gec ttc 2419 

Leu Asp Yal Arg Ser Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe 
760 765 770 
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gta gac tta ctg ttg gag gtg cag acc aag gtg cct ggc ctg get aat 2467 
Val Asp Leu Leu Leu Glu Val Gin Thr Lys Val Pro Civ Leu Ala Asn 
775 780 785 



ggt gtg aag tgt ggc age ccc ggc cag ctg cag ggc cgt age ate ttc 
Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg Ser He Phe 
790 795 800 



2515 



gca cag gac ctg egg ctg tgc ctg gat gag gtc etc tct tgg gac tgc 2563 
Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Val Leu Ser Trp Asp Cys 
805 810 815 

ttt ggc ctt tea etc ttg get gtg gee gtg ggc atg gtg gtg cct ata 2611 
Phe Gly Leu Ser Leu Leu Ala Val Ala Val Gly Met Val Val Pro He 
820 825 830 835 

ctg cac cat etc tgc ggc tgg gac gtc tgg tac tgt ttt cat ctg tgc 2659 
Leu His His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe His Leu Cys 
840 845 850 

ctg gca tgg eta cct ttg ctg gee cgc age cga cgc age gee caa get 2707 
Leu Ata Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser Ala Gin Ala 
855 860 865 



etc ccc tat gat gee ttc gtg gtg ttc gat aag gca cag age gca gtt 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin Ser Ala Val 
870 875 880 

gcg gac tgg gtg tat aac gag ctg egg gtg egg ctg gag gag egg cgc 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu Glu Arg Arg 
885 890 895 

ggt cgc cga gee eta cgc ttg tgt ctg gag gac cga gat tgg ctg cct 
Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp Trp Leu Pro 
900 905 910 915 

ggc cag acg etc ttc gag aac etc tgg get tec ate tat ggg age cgc 
Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser lie Tyr Gly Ser Arg 
920 925 930 

aag act eta ttt gtg ctg gec cac acg gac cgc gtc agt ggc etc ctg 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 
935 940 945 



2755 



2803 



2851 



2899 



2947 



cgc acc age ttc ctg ctg get cag cag cgc ctg ttg gaa gac cgc aag 2995 
Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 
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950 

gac gtg gtg gtg ttg gtg 
Asp Val Val Val Leu Val 
965 

tat gtg cga ctg cgc cag 
Tyr Val Arg Leu Arg Gin 
980 985 

ccc cag cag ccc aac ggg 
Pro Gin Gin Pro Asn Gly 
1000 

gcc ctg act agg gac aac 
Ala Leu Thr Arg Asp Asn 
1015 

gga cct aca gca gaa tag 
Gly Pro Thr Ala Glu 
1030 

ttcatgcctg gttcccgagt tgctctgcct gccttgctct gtcttactac accgctattt 3295 
ggcaagtgcg caatatatgc taccaagcca ccaggcccac ggagcaaagg ttggcagtaa 3355 
agggtagitt tcttcccatg catctttcag gagagtgaag atagacacca gacccacaca 3415 
gaacaggact ggagttcatt ctctgcccct ccaccccact ttgcctgtct ctgtat 3471 



<210> 4 
<211> 1032 
<212> PRT 

<213> Mus musculus 



<400> 4 



Met Val Leu 


Arg Arg 


Arg Thr 


Leu 


His 


Pro 


Leu Ser Leu Leu Val Gin 


1 


5 








10 


15 


Ala Ala Val 


Leu Ala 


Glu Thr 


Leu 


Ala 


Leu 


Gly Thr Leu Pro Ala Phe 




20 






25 




30 


Leu Pro Cys 


Glu Leu 


Lys Pro 


His 


Gly 


Leu 


Val Asp Cys Asn Trp Leu 


35 






40 






45 


Phe Leu Lys 


Ser Yal 


Pro Arg 


Phe 


Ser 


Ala 


Ala Ala Ser Cys Ser Asn 


50 




55 








60 


He Thr Arg 


Leu Ser 


Leu lie 


Ser 


Asn 


Arg 


He His His Leu His Asn 



955 960 

ate ctg cgt ccg gat gcc cac cgc tec cgc 3043 

lie Leu Arg Pro Asp Ala His Arg Ser Arg 
970 975 

cgt etc tgc cgc cag agt gtg etc ttc tgg 3091 

Arg Leu Cys Arg Gin Ser Val Leu Phe Trp 

990 995 

cag ggg ggc ttc tgg gcc cag ctg agt aca 3139 
Gin Gly Gly Phe Trp Ala Gin Leu Ser Thr 
1005 1010 

cgc cac ttc tat aac cag aac ttc tgc egg 3187 
Arg His Phe Tyr Asn Gin Asn Phe Cys Arg 
1020 1025 

ctcagagcaa cagctggaaa cagctgcatc 3235 
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65 70 75 80 

Ser Asp Phe Val His Leu Ser Asn Leu Arg Gin Leu Asn Leu Lys Trp 

85 90 95 

Asn Cys Pro Pro Thr Gly Leu Ser Pro Leu His Phe Ser Cys His Met 

100 105 HO 

Thr He Glu Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu 

115 120 125 

Asn Leu Ser Tyr Asn Gly He Thr Thr Val Pro Arg Leu Pro Ser Ser 

130 135 HO 

Leu Val Asn Leu Ser Leu Ser His Thr Asn He Leu Val Leu Asp Ala 
145 150 155 160 

Asn Ser Leu Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly 

165 170 175 

Asn Cys Tyr Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro 

180 185 190 

Gly Ala Leu Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr 

195 200 205 

Asn Asn Leu Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr 

210 215 220 

Leu Leu Val Ser Tyr Asn Leu He Val Lys Leu Gly Pro Glu Asp Leu 
225 230 235 240 

Ala Asn Leu Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg 

245 250 255 

Arg Cys Asp His Ala Pro Asn Pro Cys He Glu Cys Gly Gin Lys Ser 

260 265 270 

Leu His Leu His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly 

275 . 280 285 

Leu Val Leu Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe 

290 295 300 

Gin Gly Leu Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu 
305 310 315 320 

Tyr Glu Ser He Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu 

325 330 335 

Arg Lys Leu Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala 

340 345 350 

Arg Leu His Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin Giu 

355 360 365 

Leu Asn Met Asn Gly He Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu 

370 375 380 

Arg Trp Leu Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met 
385 390 395 400 

Asn Phe He Asn Gin Ala Gin Leu Ser He Phe Gly Thr Phe Arg Ala 

405 410 415 

Leu Arg Phe Val Asp Leu Ser Asp Asn Arg He Ser Gly Pro Ser Thr 

420 425 430 

Leu Ser Glu Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu 
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435 










440 










445 








Leu 


Leu 


Ser 


Ala 


Asp 


Pro 


His 


Pro 


Ala 


Pro 


Leu 


Ser 


Thr 


Pro 


Ala 


Ser 




450 










455 










460 










Lys 


Asn 


Phe 


Met 


Asp 


Arg 


Cys 


Lys 


Asn 


Phe 


Lys 


Phe 


Thr 


Met 


Asp 


Leu 


465 










470 










475 










480 


Ser 


Arg 


Asn 


Asn 


Leu 


Val 


Thr 


He 


Lys 


Pro 


Glu 


Met 


Phe 


Yal 


Asn 


Leu 










485 










490 










495 




Ser 


Arcr 


T pu 

L/C U 


Gin 


fvs 

\J J 0 


I pu 

LCU 


Spr 


T pii 

LCU 


Spr 

OCl 


Hi s 

11 1 o 


Asn 

noil 


Spr 

OCl 


He 

lie 


Ala 


Gin 

VJ 1 11 


Ala 

ni a 








500 










505 










510 

W1W 






Val 


A QT1 
noil 


Glv 

vji y 


Ser 

OCl 


Gin 

VJl 11 


Phe 

1 11C 


T pii 

lc u 


Prn 

1 1 If 


T pii 

LCU 


Thr 
i in 


Asn 
noil 


T pii 

LCU 


Gin 

VJ 1 11 


Val 

T a l 


I Pll 

LCU 


Asn 
nop 






515 

U 1 U 










U u \J 










U UU 








T pii 

LCU 


Spr 

OCl 


Hi s 

11 1 0 


Asn 


T VS 
Ltj O 


I PII 

LCU 


A sn 

nop 


I PII 
LCU 


Tvr 
j yi 


Hi 9 
n j o 


Trn 
1 1 p 


T vc 
Ly o 


Spr 

OCl 


Php 
rue 


Spr 

OCl 


Gin 

Ul u 




00\J 










U OO 










R40 
utu 










T Pit 


Pro 

I 1 VJ 


Gin 

VJi U 


T pii 

LCU 


Gin 

VJ 1 11 


Ala 

Aid 


T pii 

LCU 


Asn 
no (J 


T pii 

LCU 


Spr 

OCl 


Tvr 
i y i 


A cn 
noil 


Spr 

OCl 


Gin 

VJlll 


Prn 


Php 

1 11C 


545 








550 










555 










560 

U VIV/ 


Ser 


Met 


Lys 


Glv 


He 


Glv 

ui y 


His 


Asn 
AO 11 


Php 

X I1C 


Ser 

OCl 


Php 

1 uc 


Val 

t a l 


Ala 

Ala 


His 

111 o 


T pii 

LCU 


Spr 

OCl 










565 










570 










57 1 ; 

VIW 




Met 


Leu 


His 


Ser 


Leu 


Ser 


Leu 


Ala 

Ala 


His 


no ii 


Asn 

no Ly 


Hp 

lie 


Hi s 

11 1 o 


Thr 
i in 


Arp 


Val 

t a i 








580 










585 










590 






Ser 


Ser 


His 


Leu 


Asn 


Ser 


Asn 


Ser 


Val 


Arc 


Phe 


Leu 


Asp 


Phe 


Ser 


Glv 

viy 






595 










600 










605 








Asn 


Glv 

VJl J 


Met 


Glv 


Arg 


Met 


Tro 

1 1 P 


Asp 


Glu 


Glv 


Glv 

uiy 


Leu 


Tvr 


Leu 


His 

11 1 o 


Phe 




610 










615 










620 










Phe 


Gin 


Glv 

vji y 


Leu 


Ser 

O tl 


Glv 

VJl J 


Leu 


T pii 

LCU 


T vs 

LJf J 


Leu 


Asn 

nop 


T pii 

LCU 


Ser 

oei 


Gin 

VJ 1 11 


Asn 

noil 


Asn 

nou 


625 










630 










635 

u wy 










640 


T pii 


Hi s 

11 1 0 


Hp 


T pii 

LCU 


A r cr 


Prn 

1 I u 


Gin 

VJ iu 


Acn 
no n 


1 PII 

LCU 


Acn 
nop 


Acn 
noil 


T pii 
LCU 


Prn 
1 1 u 


T vc 
Ly a 


Spr 

OCl 


T pii 
LCU 




















UOU 














T VS 

Ly o 


T pii 

LCU 


X pii 


Spr 

OCl 


T pit 


A r o 
ni © 


Asn 

nop 


nail 


Tvr 
lyr 


r pu 

LCU 


Spr 

OCl 


Php 
r 11C 


Php 
riic 


Acn 
noil 


Trn 
lip 


Thr 
i in 








uuu 




















u t u 






Spr 

OCl 


T pii 


Spr 

OCX 


Php 
rue 


T pii 


Prn 


Asn 
noil 


F pii 


CI ii 

VJl u 


Val 


T pii 

LCU 


Acn 
nop 


T pu 

LCU 


Ala 

Ala 


Glv 
ui y 


Acn 
noil 






675 










UOU 










U OO 








Gin 

\J 1 11 


I Pii 


f VS 
Ly o 


Ala 

nl a 


r pu 

LCU 


Thr 
i ji i 


A QTI 
noil 


ui y 


Thr 
i iii 


T pii 

LCU 


Prn 
riu 


Acn 
no II 


£1 v 
vjiy 


Thr 
i hi 


I pu 

LCU 


T pii 
LCU 














\JZjO 










700 










Gin 


Lys 


Leu 


Asn 

nop 


Val 

T a 1 


Spr 

OCl 


Spr 

OCX 


Acn 

A j 11 


Spr 

OCl 


Hp 

11C 


Val 

T a I 


Spr 

OC 1 


Val 
i & i 


Val 

I u i 


Prn 

l 1 u 


Ala 

n l a 


705 










710 

1 1 V/ 










71 R 

1 1 o 










720 


X 11 C 


Phe 

X lib 


Ala 


T pii 

LCU 


Ala 


Val 


Gin 

VJ 1 u 


T pii 

LCU 


T VS 
LJ J 


Glu 

VJ 1 u 


Val 


Asn 
noil 


T pu 

LCU 


Spr 

OCl 


Hi s 

11 1 o 


A sn 
noii 










725 

1 uO 










730 

1 WW 










71S 




He 

lit 


T pii 

Li C LI 


I VS 

Ly O 


Thr 
nil 


Val 

t a i 


Asn 


Arp" 
ni g 


Spr 

OCl 


Trn 


Php 

I 11C 


Glv 
uiy 


Prn 
1 1 u 


Hp 

1 1C 


Val 

Yal 


Mpt 

lUC I 


Asn 
noli 








740 










745 










750 






Leu 


Thr 


Yal 


Leu 


Asp 


Val 


Arg 


Ser 


Asn 


Pro 


Leu 


His 


Cys 


Ala 


Cys 


Gly 






755 










760 










765 








Ala 


Ala 


Phe 


Val 


Asp 


Leu 


Leu 


Leu 


Glu 


Val 


Gin 


Thr 


Lys 


Val 


Pro 


Gly 




770 










775 










780 










Leu 


Ala 


Asn 


Gly 


Val 


Lys 


Cys 


Gly 


Ser 


Pro 


Gly 


Gin 


Leu 


Gin 


Gly 


Arg 


785 










790 










795 










800 


Ser 


He 


Phe 


Ala 


Gin 


Asp 


Leu 


Arg 


Leu 


Cys 


Leu 


Asp 


Glu 


Val 


Leu 


Ser 
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805 810 815 

Trp Asp Cys Phe Gly Leu Ser Leu Leu Ala Val Ala Val Gly Met Val 

820 825 830 

Val Pro He Leu His His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe 

835 840 845 

His Leu Cys Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser 

850 855 860 

Ala Gin Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin 
865 870 875 880 

Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu 

885 890 895 

Glu Arg Arg Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp 

900 905 910 

Trp Leu Pro Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser He Tyr 

915 920 925 

Gly Ser Arg Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser 

930 935 940 

Gly Leu Leu Arg. Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu 
945 950 955 960 

Asp Arg Lys Asp Val Yal Val Leu Val He Leu Arg Pro Asp Ala His 

965 970 975 

Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 

980 985 990 

Leu Phe Trp Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin 

995 1000 1005 

Leu Ser Thr Ala Leu Thr Arg Asp. Asn Arg His Phe Tyr Asn Gin Asn 

1010 1015 1020 

Phe Cys Arg Gly Pro Thr Ala Glu 
1025 1030 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:CpG 0DN 
<400> 5 

tccatgacgt tcctgatgct 
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